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This chapter presents background to the problem, statement of the problem, research objectives and research questions. The chapter also presents the significance and justification of the study, limitation of the study, delimitation of the study and organization of the dissertation.

1.2	Background to the Research Problem
Biodiversity decline is increasingly becoming one of the major concerns of humankind since the last quarter of the 19 century (Hens, 2006; Meffe et al. 2006 cited by Fitzgerald et al. 2009). In highlighting this view, the World Summit on Sustainable Development held in Johannesburg in South Africa in 2002 declared that, despite significant efforts done, the decline of biodiversity worldwide continued at an unprecedented speed and that a reversal in this ongoing decline should urgently be realized (Hens and Nath, 2003 cited by Hens, 2006).  

The impact of biodiversity conservation in global environmental and ecological changes is well understood. Different strategies have been put in place across the globe to ensure sustainable use of bio-resources. In Tanzania for instance, the National Forest Policy aims at ensuring ecosystem stability (URT, 1997). However, deforestation through encroachment for agriculture, overgrazing, wildfires and general over-exploitation of wood resources continue and tend to generate significant problems that lead to unaccomplished forest goals of conserving the forest (Gibson et al. 1999) and biodiversity at large.

Like other countries, Tanzanian government has been attempting to address the problem of biodiversity decline with very little success. For example, Gibson et al. (1999) cited by Kweka (2004) reported that, deforestation through encroachment, overgrazing, wildfires and general overexploitation of wood resources continued and tends to generate significant problems that have been leading to deforestation. It has been noted that deforestation has been threatening both flora and fauna biodiversity as a result of destruction of ecological systems within which life forms depend. 

Quite recently, there have been several calls and emphasis for the integration of indigenous knowledge systems into biodiversity conservation methods and practices. Such calls and emphasis stem from the fact that these knowledge systems complement each other in their strengths and weaknesses and it has been argued that their combination may achieve what neither would be achieved alone (Stevenson, 2005; Nganje, 2009; Fitzgerald et al. 2009 and Kajembe et al. 2010). However, despite such emphasis and calls for the integration of indigenous knowledge systems into biodiversity conservation methods and practices, most studies have been concentrating on documentation of indigenous knowledge systems, and therefore, very little are known about integration of indigenous knowledge systems into biodiversity conservation methods and practices (Sala, 1994; De Walt, 1994; De Kruist et al. 1998 cited by Ortz, 1999 and Ballard et al. 2008).

This study focuses on indigenous knowledge systems and factors limiting its integration into conservation of biodiversity in Uluguru Nature Reserve (UNR). The Uluguru Nature Reserve is not excluded from the increasing worldwide problem of biodiversity decline, a problem which leads to greatest challenge to human survival and development (TFCG, 2007). In terms of biodiversity species, the Eastern Arc contains 74 endemic vertebrate species of which 16 species (Appendix VIII) are found only in the Uluguru Mountains. In addition, there are more than 135 plant taxa endemic to the Ulugurus (Doggart et al. 2004). Of greatest concern are those species endemic to the Ulugurus that have not been recorded during the last 10 years as it is possible that they are now extinct (Doggart, 2015).

Indigenous knowledge systems are widely known for their roles in the conservation of natural resources such as biodiversity although they have been considered primitive and barbaric. For example, Sobrevilla, (2008) argued that many of the global environmental problems such as extinction of biodiversity have been attributed mainly to the failure of most biodiversity conservation initiatives to efficiently use indigenous knowledge systems. 

1.3	Statement of the Research Problem 
Indigenous knowledge pays a great role in the conservation of biodiversity. Despite several recommendations for the integration of indigenous knowledge systems into biodiversity conservation methods and practices (Kajembe et al., 2010), very few of the findings on indigenous knowledge systems have been implemented (Schutz et al. 2007 cited by Ballard et al. 2008). In a related view, Kideghesho (2008) and UNEP (2008) argued that despite of several calls and suggestions for the wide use and application of indigenous practices, the social, economic and political realities in many parts of Africa may have been limiting its wide use and application.  

The study by Mokuku (2004) shows that, there has been number of studies on IKS and recommended to be integrated to the biodiversity conservation; however very little is known about the practice and strategies involved in the integrations into biodiversity conservation (Ruheza, 2013). This suggests that there might be some factors underpinning successful integration of these knowledge systems, an initiative that has been over emphasized as remedy for addressing overwhelming worldwide problem of biodiversity loss. It is from these premises that this study is proposed in Uluguru Nature Reserve of Tanzania to analyse factors underpinning and how they affect the integration of indigenous knowledge systems into biodiversity conservation methods and practices for conservation of biodiversity. 

1.4	Objectives of the Study
1.4.1	General Objective
The overall objective of this study is to assess factors limiting indigenous knowledge systems in the conservation of biodiversity in Morogoro Region.

1.5	Specific Objectives
i)	To examine the existing indigenous knowledge systems in the conservation of biodiversity in Mvomero District. 
ii)	To examine factors limiting integration of indigenous knowledge systems in the conservation in Mvomero District. 
iii)	To evaluate measures to address limiting factors towards conservation of biodiversity in Mvomero District.

1.6	Research Questions
i)	What are the indigenous knowledge systems used in conservation of biodiversity 
ii)	What are the factors limiting integration of indigenous knowledge systems in the conservation of biodiversity?
iii)	What are measures to address factors limiting conservation of biodiversity?

1.7	Significance and Justification of the Study 
Not much has been done in terms of factors that hinder the sharing of indigenous knowledge for biodiversity conservation in Uluguru Nature Reserve. While there have been global gains in the recognition of traditional knowledge, more investment is needed in enabling its effective contributions to sustainable development policy and science, including the effective participation of traditional knowledge holder’s i.e. indigenous peoples and local communities. The Government of Tanzania and conservationist including development partners are emphasizing on sustainable development that considers the maintenance of biodiversity integrity and services it provides. This study contributed to a body of existing knowledge on the subject. The findings provide insight to policy makers to understand practical factors related to include IKS in conservation of biodiversity, their implications and ways of bridging the gaps; in order to make evidenced-based decisions. Furthermore, the study will help stakeholders in conservation of biodiversity discourse in formulation of projects and programmes that bear the aspects of factors that have been limiting indigenous knowledge systems into biodiversity conservation methods and practices and also can be used as a baseline by later studies in the study area or elsewhere.

1.8	Scope of the Study 
This study was conducted in Mvomero District where four villages adjacent to Uluguru Nature Reserve were involved in this study. These villages were Tchenzema, Bunduki, Kikeo and Langali. The major issue covered in this study includes integration of Indigenous Knowledge Systems to biodiversity conservation.

1.9	Limitations of the Study 
This study faced number of limitations; financial constraints which included costs of running the research. Sometimes poor cooperation with the respondents and lack of cooperation from the respondents who wanted to be paid with experience from other studies in the past were faced.  Some of the management staff was occupied by equally important responsibilities that led them not ready for the interview so as to get information needed. The study was also limited with number of villages to give an overall picture of indigenous knowledge in Uluguru Nature Reserve. However, this study will compliment to other similar studies that is recommended to be done elsewhere around Uluguru Nature Reserve.

1.10	Delimitation of the Study
Delimitation of study refers to ways in which investigation was managed and how the limitations were addressed. Despite the above limitations, the researcher organised single field trip that for collecting all the required field data and employed locally available research assistant to address the challenges associated with costs. Local leaders were also invited to provide diplomatic escort to the researchers in order to build confidence of the interviewee for addressing the issue of villagers demanding to be paid. Concerted follow-ups to the management staff for enabling the researcher to get information required for this study in time. 

1.11	Organization of the Dissertation















The concept of biodiversity has provoked considerable debate and misunderstanding among the general public, decision-makers, and even the scientific community since when it was first introduced in 1986. Much has been published regarding the subject. Mutia (2009) defined biodiversity as the variety of all forms of life on earth, including the different plants, animals, micro-organisms, the genes they contain and the ecosystem they form. The word biodiversity is used to explain the variety of life on Earth, and is considered at different levels of biological organization including genes, species and ecosystems (deVere, 2008). Gaston and Spicer (2004) also defined biodiversity as the variety of life on earth and includes variation at all levels of biological organisation from genes to species to ecosystems. Genetic, organismal and ecological diversity are all elements of biodiversity with each including a number of components. From these definitions, the term biodiversity can be defined as the comprehensive umbrella term for the degree of nature’s variety or variation within the natural system; both in number and frequency. In general, it refers to the variety of all forms of life on earth. The different plants, animals, micro-organisms, the genes they contain and the ecosystem they form.

2.2.2	Conservation
Conservation is defined as the careful management of change. It is about revealing and sharing the significance of historic assets and ensuring that their special qualities are protected, enhanced, enjoyed and understood by present and future generations (CADW, 2011).  In principal conservation is the sustainable use of resources and encompasses protection as well as exploitation. Conservation on the other hand, is also defined in various ways with some terms being widely used in these definitions. Hambler, (2004) defined conservation as the “wise use of resources”. This definition is broad and may not appear to consider other useful features such as the human impact. Other definitions provide a wider scope of the use of the term and consider features that are deemed essential for the benefit of humans and the world at large. 

For example, Allen, (1990), defines conservation as “preservation, especially of the natural environment” while Encyclopaedia Britannica (2007) defines it as “the planned management of a natural resource or the total environment of a particular ecosystem to prevent exploitation, pollution, destruction, or neglect and to ensure the future use of the resource”. This is consistent with the World Conservation Strategy (IUCN) of 1980’s definition that conservation is “the management of human use of the biosphere so that it may yield the greatest sustainable benefit to the present generation while maintaining its potential to meet the needs and aspirations of future generations” (Hambler, 2004). The above definitions highlight the importance of conservation in the preservation and management of natural resources and consider ecosystems and nature in its totality. In this context, Hambler’s definition aims to portray conservation as a protection of non-domestic species and populations of plants, micro-organisms and animals against changes that are not reversible within a human generation and danger or declines due to people. 

For the purpose of this study, conservation is defined as protection, care, management and maintenance of ecosystems, habitats, wildlife species and populations, within or outside of their natural environments, in order to safeguard the natural conditions for their long-term permanence. It is the management of wildlife and other natural resources. Biodiversity conservation is therefore the sustainable management of wildlife and other natural resources and the complex ecosystems in which they exist.

2.2.3	Biodiversity Conservation
The term biodiversity conservation incorporates the preservation, maintenance, sustainable use, recovery and enhancement of the components of biological diversity (Mutia, 2009).  Biodiversity conservation methods and practices refer to all methods and activities that are driven by theoretical models and, governed by testing of hypotheses and not necessarily utilitarian, often generalizable and not always location-specific (Charnley et al., 2007). This paper refers the biodiversity conservation methods and practices to all scientific principles, strategies, and approaches and institutions such as conventions, government policies, strategies, rules and regulations that altogether govern humans’ interaction with their livelihood supporting ecosystems.

2.2.4	Indigenous Knowledge
It is difficult to give a universal meaning of indigenous knowledge (IK) due to different environmental and cultural conditions which influence people's perceptions and utilization of the environment. According to the International Institute of Rural Reconstruction, (1996) indigenous knowledge is the knowledge that people in a given community have developed over time and continue to develop, it is based on experience, adopted to local culture and environment, dynamic and changing. Indigenous knowledge on its part refers to what indigenous people know and do, and what they have known and done for generations – practices that evolved through trial and error and proved flexible enough to cope with change (Melchias, 2001). Indigenous Knowledge and Development Monitor defines IK as the sum total of the knowledge and skills which people in a particular geographic area possess, and which enable them to get most out of their natural environment. 

Most of this knowledge and these skills have been passed down from earlier generations, but individual men and women in each new generation adapt and add to this body of knowledge in a constant adjustment of changing circumstances and environmental conditions. They in turn pass on the body of knowledge intact to the next generation, in an effort to provide them with survival strategies (Editorial, 1998:2). Indigenous knowledge in this study, refers to a body of knowledge that has been generated, tested, improved overtime through human interactions with their supporting ecosystem, enhanced and safeguarded by norms, values, taboos, rituals and sacredness, that is interwoven with local politics, spiritual and socio-economic characteristics of the people concerned (Ruheza and Kilugwe, 2012), Integration of IKS into biodiversity conservation methods and practices is a process of blending these knowledge systems into a rational decision-making, sharing of information and understanding of different viewpoints between the indigenous people and the western trained professionals (Roba 2008 cited by Ruheza et al., 2012). According to Halim et al, (2012) IK refers to the unique traditional, local knowledge, existing within and developed around specific conditions of women and men indigenous to a particular geographical area.  From the definition above it is concluded that indigenous knowledge is a body of knowledge that is useful in a society that has shown positive results. The Indigenous knowledge must be tested and adapted by the generations and adjusted with changing environment. 

2.3	Theoretical Literature Review
2.3.1	Tragedy of the Commons Theory
The tragedy of common theory was first described by Hardin (1968). The essence of Hardin’s tragedy was to differentiate cases of resource over-exploitation, and has a considerable influence on resource policy around the world. The theory states that resource users cannot be left to decide alone how to use the resources and that their use has to be curtailed to prevent over exploitation. Falling under commons theory, co-management accepts the existence of a local level of management, but the overall governance is often multilevel (Berkes, 2006). Local and indigenous resource and territorial governance involves a combination of practices summarized as conservation-through-use and taboo/sacred areas or species protection for cultural/spiritual reasons (Posey, 1999; Colding and Folke, 2001). One way of understanding local resource practices for governing common-pool resources is through the use of a commons theoretical framework that looks at the social arrangements for property rights and institutions (rules, norms, and values) (McCay and Acheson, 1987; Ostrom et al., 1999). 

Despite their often-local focus, commons are examples of complex social-ecological systems, as they are situated very much within larger contexts or structures that influence them (Ostrom, 2005; Berkes, 2006; Wilson, 2006). Despite the contributions of the literature on commons theory and the collective action school, there are criticisms from scholars in human ecology, political science, cultural anthropology and sociology. Two aspects stand out: first is the need to see individuals and the institutions they create situated in social and cultural contexts (McCay, 2002; Baker, 2005); second is the importance of understanding the impact of history and global economic and power processes on local-level commons institutions (Goldman, 1998; Johnson, 2004). Commons theory has also been criticised for the reduced attention it has given to wider historical, political and economic dimensions that shape and influence the commons outcomes, a short-coming resulting from the desire to find universal principles upon which to make models for successful institutional innovation (Goldman, 1998; Johnson, 2004). Thus, a scientific, universalizing, and value-free methodology does not account for the key historical processes that shape commons institutions.

2.3.2	Political Ecology Theory 
Political ecology refers to the taking of a political view of ecology, that is, viewing ecology as an issue or set of issues concerning with principles and policies (Hayward, 1994). Political ecology analyses the complexity of social and environmental change as something produced by intersecting and conflicting economic, social, and ecological processes operating at different scales (Taylor, 1999). Political ecology approach is an inquiry into the political sources, conditions and ramification of environmental change while embracing different social and ecological scales, and relates to inter-related research areas (Blaikie and Brookfield, 1987). The field of political ecology offers productive possibilities for developing understanding of political dimensions of conservation (Stott and Sullivan, 2000; Zimmerer and Basset, 2003; Peet and Watts, 2004; Robbins, 2004: Adams and Hutton, 2007).

Political ecology is grounded less in a coherent theory and seek to integrate its analysis and encompasses a wide variety of interpretations drawn from ideological spectrum from the political right (Neo-classical thought) to the political left (NeoMarxism) based on ideas drawn from political economy. Balikie and Brookfield (1987) suggested that third world political ecology is about the combined "concerns of ecology and broadly defined political economy. The constantly shifting dialectic between society and land based resources with regular attention to the role of the 'marginalized' peasants and the interaction of scales - or chains of exploitation that radiate outward from individual resource users to peasant communities and to regional, national, and global political and economic relations. It stresses that the most effective way of addressing this problem is not through a grand theoretical exposition, but rather through a selective engagement with the political-economy literature as and when it is appropriate. The aim is built on a multiple interpretation of 'political economy' rather than to assert in a single 'correct' interpretation.

In combining political economy with ecology, political ecology tried to rectify the deficiencies in both frameworks, which resulted in the emergence of political ecology. The relationship between politics and ecology is not in equal tens but the role of politics in shaping ecology in the Third World environmental problems is much greater today and it is only through political means that a solution will be devised (Harley, 1974). Political ecologist seeking to integrate place and non-place-based analysis turned mainly to Neo-Marxism (Biersack, 2006) as a way of avoiding politicism of cultural ecologist and Neo-Malthusian work because his anxiety over the population question like environmental degradation, food insecurity, famine and land conflicts have looked to population pressures which lead to the burden on scarce resources.

The political ecology framework for analysis centred on the idea of a 'politicised environment' is used to understand the politics of environmental change in the third world. It explores the types of actors that are involved in environmental conflict like discussion of states, multilateral institutions, businesses, environmental non-governmental organizations and grassroots actors. This addresses the comprehensive picture of the motivations, interests and actions of the actors in manners that is not possible through local studies, but tends to obscure the complexities and contradictions associated with the actions of all actors (Marinez, 2004). Political ecology inspired perspective has been successfully utilized in analysing the historical circumstances leading to local patterns of resource use and control to understand the contemporary struggles. In order to reveal the changing social relationships that broadens the corresponding economic and political events on the regional, national and global scales that affect local systems of production (Anja, 2000). Political ecology it Inform policymakers and organizations of the complexities surrounding environment and development, thereby contributing to better environmental governance (Bryant et al., 1997).

More recently, political ecology has realized links with gender studies and social movement analyses. The broad scope and interdisciplinary nature of the field lends itself to several definitions and understandings (Bryant et al., 1997). However, common assumptions across the field give it relevance. Bryant and Bailey (1997) have developed three fundamental assumptions in practicing political ecology: (i) cost and benefits associated with environmental change are distributed unequally. Changes in the environment do not affect society in a homogenous way: political, social, and economic differences account for uneven distribution of costs and benefits. Political power plays an important role in such inequalities. (ii) This unequal environmental distribution inevitably reinforces or reduces existing social and economic inequalities. In this assumption, political ecology runs into political economies as any change in environmental conditions must affect the political and economic status quo. (iii) The unequal distribution of costs and benefits and the reinforcing or reducing of pre-existing inequalities hold political implications in terms of the altered power relationships that are produced.

Political ecology has faced two main critiques throughout its recent development. In a very influential article, "Against political ecology," Vayda and Walters (1999) argued that political ecologists were making a priori assumptions about the linkages between local environmental change and national and global political economic systems. The second critique has been that there is no need for the term "ecology" in political ecology, since research in the field had only indirectly focused on ecology and environmental changes.

The fact that biodiversity being a broad concept that encompasses social, economic, ecological and political aspects, its management, uses and conservation should, therefore, consider the broad nature of the concept, which makes the political ecology model the most appropriate in critical analysis of the conservation of biodiversity (Ruheza, 2013). The choice of the actor-oriented approach, among several other approaches of political ecology, gets support from Kajembe et al. (1999) and Schubert (2005) who argue that an actor-oriented approach is useful when dealing with several actors interested in a certain aspect such as biodiversity conservation, as it emphasizes discussions on plurality of actors who are related to conservation interventions as well as their socio-economic characteristics, perceptions and the political influence that occurs between the actors: these differences affect access to and control over biodiversity among different actors. The actor-oriented model was also used to take into account that the nature of the IKS varies among indigenous people of the same communities based on sex, age, social classes and other disparities in power relations (Sillitoe, 2002 cited by Roba, 2008), such as intellectual capability and profession (Ylhäisi, 2006; McGregor, 2004). Citing Pakhrel (2001), Shreshra et al. (2010) added that community heterogeneity has a great influence on conservation of biodiversity, as different ethnic groups, sex and economic classes have different interests and preferences on biodiversity.

In the basis of the above, this study used political theory. According to the actor-oriented model, individual actions are embedded in value systems and social norms shaped by the social context, through a social standard of evaluation of actions, strategies and outcomes of their actions (Weismann, 1998 cited by Boillat, 2007). The authors added that actions and strategies of the social group were determined by social networks, social controls and social hierarchies aimed at ensuring social security balances necessary for the survival of the group and of their knowledge system. Based on that, the actor-oriented approach was used for critical analysis on the relationships between different actors within different socio-economic and political contexts that determined their interaction with their supporting ecosystem in the Ulugurus: such interactions determined the management and use of biodiversity at their disposal. Moreover, understanding of the existence of social structures, networks and power relation within and between actors is the cornerstone for collective and comprehensive strategies and practices for sustainable management and use of biodiversity.
2.4	Empirical Literature Review
2.4.1	Conceptualization of Indigenous Knowledge and Biodiversity Conservation
Indigenous knowledge is traditional knowledge, which exists in our local communities and societies from the time immemorial (Sharma, et al. 2009; Parajuli, 2013). Indigenous knowledge and biodiversity are complementary phenomena essential to human development. Concern to many world citizens is the uncertain status of the indigenous knowledge that reflects many generations of experience and problem-solving by thousands of ethnic groups across the globe (Warren, 1992). Very little of this knowledge has been recorded, yet it represents an immensely valuable data base that provides humankind with insights on how numerous communities have interacted with their changing environment including its floral and faunal resources (Alcon, 1992).

Indigenous people are living in close proximity with the nature and always dependent upon the natural resources and biodiversity for their survival. Biodiversity and IK have mutual relationship with each other. IK helps in the conservation of biodiversity and biodiversity in turn is helping the survival of indigenous people living nearby biological resources (Parajuli, 2013). Indigenous people are always in line with the conservation of those resources for their survival. If resources are conserved they can be utilized, if not they will be in problem and may affect the indigenous people’s livelihood. Indigenous people and their socio-cultural relationships with biological systems have largely been contributing to sustainable conservation of biodiversity, especially in in-situ conservation (conservation of the resources in their natural state or natural habitat) (Shrestha et al. 2010). Indigenous knowledge, particularly in the African context, has long been ignored and maligned by outsiders (Warren, 1992). Today, however, a growing number of African governments and international development agencies are recognizing that local-level knowledge and organizations provide the foundation for participatory approaches to development that are both cost-effective and sustainable (Mokuku, 2004).

2.4.2	Significance of Indigenous Knowledge on Biodiversity Conservation
The contributions of indigenous and local knowledge systems towards a better understanding of biodiversity and its sustainable use and management has been documented in the scientific and gray literature in many domains: biodiversity conservation and wildlife management, customary marine resource management, rural development and agroforestry, traditional medicine and health, impact assessment; and natural disaster preparedness and response (IPBES, 2013). 

There is also substantial worldwide literature on IK such as Zazu, 2007 and Caheiros et al., 2000; Hunting et al., 2000; Mackinson, 2001; Klooster, 2002; Davis and Wagner, 2003; Ericksen and Woodley, 2005; Schutz et al., 2007; Ballard et al., 2008, Ruheza, 2013 on the significance of indigenous knowledge systems for conservation of biodiversity. Mwilomeke et al. (1998); Saj et al. (2006) cited by Kideghesho, 2008 further underscored that sacred sites have high species biodiversity compared to adjacent areas, including the government managed forest reserves. It can be argued that indigenous knowledge systems facilitate the use of potential biodiversity within their regeneration capacity and therefore their conservation. Furthermore, conservation planning is now shifting towards using the IK and includes them in the policy frameworks. Lalonde (1991) found out that scientific and social researchers associated with the formulation of development assistance policies are now beginning to recognize the positive role that indigenous peoples' and their knowledge of the ecosystem, can play in the success of development projects and policies. 

2.4.3	The Role of Indigenous Knowledge in Biodiversity Conservation
Mbwambo (2000) points out that, lack of recognition, understanding and use of IK, technology and practices among other factors have contributed to environmental degradation and loss of biodiversity in Africa. Indigenous knowledge systems and practices were developed to adapt to and manipulate land, flora and fauna and that this is knowledge constituted invaluable resources that should be sued in conjunction with scientific management systems Cunningham (1994) cited by Zazu 2007).  Tiu (2007) underscored that, with the support from international conventions and reports on the use of IK, a number of studies have been done to date on the subject. Two examples are, an anthropological study by Ellis and West (2004) on Local History as Indigenous Knowledge conducted in the Crater Mountains of Papua New Guinea and another study by Campbell (2004) on Indigenous Views on the terms of participation in the development of Biodiversity Conservation in Nepal. Both studies are anthropological in nature but attempt to show how IK can be incorporated to understand developmental issues from the indigenous perspectives. For development and conservation practitioners working among indigenous societies, it is vital to understand the local knowledge and how this can be utilised to one’s advantage. 
In many tribes in Africa such as, the Ashanti of South - Western Ghana, trees which were regarded as housing spirits should not be felled without performing rituals. This custom had a protective effect on trees as odum (Chlorophora excelsa), African mahogany (Khaya ivorensis) and tall palm trees as betene (Elaeis Guineensis) and osese (Funtumia sp.) Also, shea butter (Butyrospermum parkii) and the Dawadawa (Parkia clappertoniana) trees, in the Northern savannah zone of Ghana are subject to the same traditional protection system (Boaten, 1998). Animals in a particular habitat may be regarded as sacred and are therefore protected from hunting. In Ghana, also this applies to the Black and White colobus (Colobus polykomos) and the mona monkey (Cercopithecus mona) in the Boabeng- Fiema wildlife sanctuary of Central Ghana (Ola - Adams, 1997). A similar situation is reported for the bats of Wli in the South-Eastern part of the country. The overhanging rocks of the mountains that form the border with Togo, house an impressive colony of large bats that are said to be conserved by the local community.  

Sacred groves are pieces of land set aside for spiritual purposes. They are dotted all over Tanzania and they range from a few square meters to several hectares. The larger ones often form distinct elements in the landscape (Ylhäisi, 2006). Apart from the collection of medicinal herbs (after the agreement of the elders), and their use as burial ground, the sacred grove areas are untouched. Farming, hunting, burning, tree cutting and firewood gathering are prohibited. The results of a comparative plant analysis by Hens (2006) showed a richer floristic composition and a more complex ecosystem structure in the sacred grove of Ikire-Ile (Nigeria) than in the surrounding areas (Alabi, 1992). Traditional farming practices are also champions in sustainable land and water management. They involve land rotation and shifting cultivation allowing the land for more than 10 years to restore its natural fertility (Hens, 2006).

2.4.4	Advantages and Limitations of Indigenous Knowledge to Conservation of Biodiversity
Indigenous people can provide valuable input about the local environment and how to manage its natural resources effectively. There is also respect for nature among indigenous people (Fufa, 2013). The land is considered as sacred; humans depend on nature for their survival. There is a strong family and community ties with their immediate environment and there are feelings of obligations and responsibility to preserve the land for future generations (Dewalt, 1994). Hence, effective conservation of natural resources may not take place unless it is seen in relation to the interaction of the local community with their environment. 

As much as it has strong sides, indigenous knowledge has also some limitations. Indigenous knowledge is sometimes accepted uncritically because of a naive notion that whatever the indigenous people do is naturally in harmony with the environment. There is evidence that indigenous people have also committed environmental destruction through overhunting, overgrazing or over-cultivation of the land (Langil, 1999). Indigenous knowledge is not also able to withstand the influence of wider economic and social forces (Fufa, 2013). The growth of national and international markets, the influence of educational, religious and other development processes is leading more and more to harmonization of the world culture (Grenier, 1998). Consequently, indigenous values, customs, know-how and practices will be eroded. Practically, by the name of development projects, indigenous people are removed from their homelands in different parts of the world. This has brought about the violation of the rights of the indigenous people. In such a way, their indigenous culture and their close tie with their environment are lost. Considering the Northern Australian case, Wohling (2009) observed that, even though indigenous knowledge has gained rapid acceptance currently and tended toward an essential and universalized truth, it is not adapted to the scales and kinds of disturbances that contemporary society is exerting on the natural systems. This seems to hint us the need to scale up the level of indigenous knowledge. Sometimes the knowledge that local people rely on may be harmful to them. Hence, it requires careful and critical judgments. As indigenous knowledge is on the verge of loss due to economic, social and political reasons, Langil (1999) advises researchers to document and disseminate it to others. It is also suggested to raise the awareness of indigenous communities so as to enable them to record their indigenous knowledge and work on how the intellectual rights on their indigenous knowledge should be respected. 

Concerning the advantages of and factors influencing the development and use of indigenous knowledge, Briggs (2005) argues that the use of indigenous knowledge has been seen by many as alternative way of promoting development in poor local communities in many parts of the world. However, the focus on the binary tension between western science and indigenous knowledge, the problem of differentiation and power relations, the romanticizing indigenous knowledge and too frequent decontextualize indigenous knowledge have made it less useful than expected. Binary tension, the emphasis given to the differences between western science and indigenous knowledge in which indigenous knowledge is degraded and considered as primitive and useless; and the western science as the only gate to knowledge has become a stumbling block to the development and use of indigenous knowledge. Briggs (2005) also contends that the concentration of power in the hands of western science educated experts has impacted indigenous knowledge. In this case, experts in western science may actively discredit local knowledge to maintain their position. 

2.5	Policy Review
Tanzania's Wildlife Policy recognizes for the first time the need to empower local communities by giving them wildlife user rights and management opportunities and responsibilities (Shauri, 1999). It also recognizes the intrinsic value of wildlife to rural people by enhancing use of indigenous knowledge in the conservation and management of natural resources (URT, 1998). The National Environmental Policy on the other hand it is appreciated that indigenous knowledge and culture have helped in the protection of the environment in the past. The present and future generations, therefore, can benefit from this knowledge (URT, 1997).  

The planning and implementation of forest and other land-based programmes have traditionally been done at the central level. The National Forest Policy recognize that there have been inadequate consultations to encourage grass-roots participation in forestry planning and the potential of indigenous knowledge has not been fully utilized (URT, 1998). This is partly due to limited resources for participatory consultations. It is evident that important policies responsible for conservation of natural resources recognize the importance of indigenous knowledge in conservation and management of natural resources. According to Metcalfe (1995); Mbwambo (2000) cited by Ruheza (2013) argued that recognition of the rights of the indigenous people is a fundamental policy strategy that would enhance integration of the knowledge system.  Ruheza (2013) found out that recognition and legitimatization of the custodians of the IKS will trigger a wide use and application of the knowledge system, particularly on the enforcement of the indigenous restrictions and its integration for sustainable management and use of biodiversity. As such lack of benefit sharing guidelines between potential actors and the bureaucratic process of signing joint forest agreements were limiting the active and meaningful implementation of the Tanzania Forest Act of 2002, which emphasized on active participation of potential actors and on the sharing of benefits of such participation.

2.6	Conceptual Framework of the Study










IMP	=	Integrated Methods and Practices for Sustainable Management and Use of biodiversity
		A desirable mutual relationship between the Indigenous Knowledge System and Biodiversity Conservation Methods and Practices
		
Figure 2.1: 	Integration of IK to Biodiversity Conservation 
Source: Adopted and modified from Ruheza, 2013

2.7	Research Gap












This chapter presents the study area, research design, and research approach. Research approach includes target population, sample size and sampling procedures. The other aspects covered in this chapter are research instruments, piloting study, data analysis and presentation as well as the ethical implications in research, validity and reliability of research instruments.

3.2	The Study Area 
This study was carried out in Uluguru Nature Reserve falling into Mvomero and Morogoro Districts and Morogoro Municipality in Morogoro Region, Tanzania. This study was carried out in selected villages in Mvomero District because the area has both sacred forest and government owned reserve.  The study area is purposively selected because the area forms part of the Eastern Arc Mountains that are of global importance in terms of biodiversity values, its national importance for water catchments (TFCG, 2007), and being having highest herpetofauna species in Africa (Menegon et al. 2008). Moreover, continual decline of biodiversity in the Uluguru Nature Reserve that demands urgent actions (TFCG, 2007), and relatively to other Eastern Arc Mountains Forests, the forests have received little research attention (TFCG, 2007; Burgess et al. 2007 and Menegon, et al. 2008) related to IK. 





In this study, an exploratory cross-sectional research design was used. According to De Vaus (2002), a cross-sectional research design involves collection of information from representative population sample in one-time duration at a single point. The choice of this research design was grounded on the fact that it is more flexible to provide opportunity for considering different aspects of a problem understudy (Kothari, 2004), such as socio-economic and political factors limiting integration of indigenous knowledge systems into biodiversity conservation methods and practices.
 
3.4	Target Population 
Population referred to the entire group, events or things of interest that the researcher wishes to investigate. Statistically, population was the entire aggregation of items from which the sample can be drawn. According to Veal (2006) the term population refers to the total category of subjects which is the focus of attention in a particular research or project. According to Jamal and Kamuzora, (2008), a population is the totality of the objects under investigation or which the information is desired while a sample is part of that population (Kothari, 2004). The target population for this study was therefore included indigenous people, forestry and agricultural extension agents, planners and policy makers and NGOs interested in conservation of biodiversity at District, Regional levels. 

3.5	The Sampling Procedures and Sample Size
Sampling technique is a procedure used to select some elements of the population in such a way that it represents actual characteristics of the total population (Cohen et al., 2000). The sampling techniques which were involved in this study are purposive sampling and random sampling techniques. According to Kothari (2004), random sampling every item in a population has equal chance of being included in the survey, can be assure in terms of probability and each item will have the same composition and characteristics as the population. 

3.5.1	Sampling Procedures
The research employed different sampling techniques to capture enough information. Both, probability and non-probability sampling was applied in selecting respondents. Probability sampling was employed in selecting randomly indigenous households. Non-probability sampling was purposively select key-informant from each of the four categories. One key- informants from each of the 4 villages and from forestry, agricultural extension officer, policy makers and planners and NGO were selected. One village in each of the 4 wards; Bunduki Ward, Kikeo Ward, Langali Ward, Tchenzema Ward was purposively selected, each representing villages bordering Uluguru Nature Reserve. The villages were selected based on that fact that they are adjacent to national conservation area (Uluguru Nature Reserve). 

3.5.2	Sampling Frame and Sample Size
The sampling frame of this study was all households in the study area. Due to time and financial constraints, a total of 120 participants was considered to be enough and was employed to this study. A sample size of 30 was taken from each ward selected from villages adjacent to Uluguru NR and 24 others as described in table 3.1 below. A sample size of interviewees 120 gets support from Bailey (1998) cited by Mbwambo (2000) who argued that a sample of not less than 30 is the minimum acceptable size for statistical analysis. Kothari 2004 also urges that sample sizes of more than 30, the t distribution is so close to the normal distribution that we can use the normal to approximate the t-distribution. It worth noting that interviewees of this study are only indigenous people; and an indigenous person being a person who has lived in an area for more than 20 years.











3.6	Data Collection Methods 
3.6.1	Primary Data
Primary data was collected through semi-structured and key-informant interviews, observation and Participatory Rural Appraisal (PRA) using guiding questions. Different questionnaires with both closed and open-ended questions were administered to indigenous people (Appendix I) and key-informants (Appendix III). PRA tools included Focus Group Discussion (FGD) (Appendix II). 

3.6.2	Secondary Data  
Secondary data was obtained from document reviews from the government and non-governmental organizations. Secondary information was obtained through a review of relevant literature concerning the subject. Also, other important materials were obtained from published and unpublished documents, research papers and journals in libraries and from the Internet.
3.7	Data Analysis, Interpretation and Presentation 
Data analysis implies editing, coding, classifying and tabulation of collected data (Kothari, 2004). Quantitative data was coded by assigning a code to every response; the data was organized and presented in form of tables and figures. This enabled the researcher to summarize the data collected using questionnaires, interviews, and documentary literature review. Data was analysed for distribution of responses and associations between variables by using the IBM Statistical Package for Social Sciences (SPSS) programme. The statistical package for the social science program was used to generate frequency and percentages. 

Qualitative information, particularly those related to feelings and opinions of people were recorded through using interviews guides and observation where data collected was analysed using content analysis. Data presentation involved the use of tables, graphs and percentages. This approach would enable the reader to gain knowledge easily. Hence, discussion of findings, conclusion and recommendations was based on the interpretation of tables, graphs and percentages. Data interpretation is when the researcher can expose relations and processes that underlie his findings (Kothari, 2004). Data interpretation is an effort to establish continuity in research through linking the results of a given study with those of another. 

3.8	Validity and Reliability of the Research Instruments
3.8.1	Validity
Validity as used in quantitative research means absence of subjectivity has been found to be almost impossible in qualitative research (Auerbach and Silverstein, 2003; Patton, 2002). Accuracy or trustworthiness of instruments, data and findings (Bernard, 1995) is complicated by the meaning-making process. This makes justifiable subjectivity inevitable during data analysis and interpretation (Auerbach and Silverstein, 2003; Mugenda and Mugenda (1999) Validity is the accuracy, meaningfulness and the degree with which results obtained from the analysis of data actually represent the phenomena of the study. Also Gall et al. (2005) refers validity as the appropriateness, meaningfulness and usefulness of specific inferences made from test scores, soundness of research findings based on the satisfaction of specific design criteria for various type of research. According to Gay (1981), validity is the degree to which test measure what is supposed to measure. In this research, by piloting, the instruments were pre-tested in order to allow the researcher to improve their validity as well as familiarize with data collection process. Instruments were prepared by the researcher under the guidance of the supervisor; areas with ambiguities was removed and corrected before the data collection process.

3.8.2	Reliability
Reliability is a measure of the extent to which a test or other measures is free from measurement error (Gall et al. 2005). According to Mugenda (1999), reliability is a measure of the degree to which a research instrument is consistent in giving same results after repeated trials hence the reliability on this study was observed in the following ways; the researcher selected the sample purposively on the specific area. Then the researcher used a checklist of questions when making interview with respondents so as to achieve data consistency and completeness. Also, the data was analysed and interpreted basing on theoretical framework, therefore, the researcher relied on making logical inferences from data, being precise in describing phenomena as well as minimising researcher bias or subjectivity.  

3.9	Ethical Consideration




4.0	RESEARCH FINDINGS AND DISCUSSION

4.1	Introduction
This chapter presents the finding of the study, data analysis and discussion of the findings. The findings are presented using simple statistical methods like simple frequencies and percentages. Specifically, this chapter consists of characteristics and distributions of respondents, the application of indigenous knowledge in conservation of biodiversity, limiting factors for integration of IKS in the conservation of biodiversity and the relationship between sex, household’s level of income, individual’s education level, household’s farm size, age of respondents, years of residence of individual in the area and obedience to the IKS. This chapter also presented measures to address the limiting factors for integration of IKS in conservation of biodiversity. 

4.2	Characteristics and Distribution of the Respondents
The general information of the respondents included gender and education level of the respondents.

4.2.1	Gender of Respondents 
In this part, respondents were asked to provide their personal information based on gender and education. The number of key respondents was 43 (35.8%) females and 77 (64.2%) males (Figure 4.1). Traditionally, males were more exposed to issues related to IKS and more confident in responding to questions unlike females who were shy. 
Figure 4.1: Gender of the Respondents
Source: Field survey, (2017)

4.1.1	Education Level of Respondents 
The interview involved participants with wide spectrum of education with majority (74.18%) of all respondents attained primary education of up to standard seven, 12.5% secondary education, 7.5% primary education, 3.3% non-formal education and 2.5% post-secondary education (Figure 4.2).
Figure 4.2: Education Level of Respondents
Source: Field survey, (2017)

4.3	The Systems For Indigenous Knowledge in Conservation of Biodiversity 
The results in Table 4.1 show that 63.3% of the respondents agreed that, there are indigenous activities and practice for the management of their natural forest including the Uluguru Nature Reserve, while only 36.7% denied having such knowledge. Of those respondents who agreed that there is IK for conservation of biodiversity in their villages, 36.8% said that it is a cast to kill black and white colobus monkey (Colobus angolensis) (Mbega)  because they look like human beings who is morally and legally protected from being killed and injured and hence these animals benefit from such protection. The higher percentage (63.3%) indicates that, the knowledge is well spread and adhered by the community to date. Moreover, 22.4% of the respondents said that, only mature fruits are taken and only the amount that would suffice family daily needs. This is a practice for collecting food and materials (for building, hand crafting medicines etc.) from the forest. The purpose of this practice is to maintain the forest resources and avoid wasting of natural resources. 

It is an acceptable norm to take only what is needed when collecting foods and materials from the forest. This practice, however, is only applicable to communally owned forests as opposed to protected forest (UNR) where no any human activities are allowed. It was revealed during the interview with community and later confirmed by the nature reserve management that, for the benefit of maintaining good relationship with adjacent communities only collection firewood (dead woods only) in certain days in a week and medicines are allowed even though the Forest Act (2002) prohibits these practices. 

Similarly, 15.8% of the interviewee claims that, the there are certain tree species (e.g. Mhamba lala) that are protected and should never be used for other purposed except for medicine. The lower percentage is explained by the advancement of medical technology with the presence of hospitals and dispensaries. With improving technology and civilization coupled with improved health services, people tend to change the behaviour and opt for easy and reliable services. Furthermore, of those respondents who agreed that there is IK for conservation of biodiversity in their villages, 25% said that to keep away problematic animals (birds and primates) from destroying their crops they would erect sculpture resembling human being. This practice is categorized in the agriculture system where it promotes conservation of wild animals. It was however observed that due to hilly nature of the study area, it was a practice not to farm in steep slopes. Ancestors associated this with sudden deaths of the family members. This practice is no longer valid due to raising human population resulting to more demand for land to meet household food demands. 

Table 4.1: Existence of Indigenous Knowledge in the Conservation of Biodiversity
Response 	Frequency	Percentages
Is there any indigenous knowledge for conservation of biodiversity?   n=120
Yes, we have	76	63.3
No, we do not have	44	36.7
What are the indigenous knowledge that exist?    n=76
Natural Resources Management System practices and beliefs
It is a taboo and must to protect black and white colobus monkey (Colobus angolensis) (mbega) 	28	36.8
Only mature fruits are taken and only the amount that would suffice family daily needs 	17	22.4
Some tree species are restricted except for medicines only	12	15.8
Agriculture System practices and beliefs
Erecting sculpture to keep away birds and monkey from destroying crops	19	25.0
Source:  Field survey, 2017
Even though, some respondent did not agree that there are indigenous practices for management and conservation of biodiversity in their society, they however agreed that the indigenous activities and practices are very important (62.2%) for the management and use of wild species of plants and animals (Figure 4.3). Conversely, 15.1% they did not think these activities and practices are important. There is a general rule that community adjacent to Uluguru Nature Reserve perceive the indigenous activities and practices as important.
Figure 4.3: Importance of the Indigenous Activities and Practices 
Source:  Field survey, 2017

4.4	Limiting Factors for Integration of IKS in the Conservation of Biodiversity
Integration of indigenous knowledge system in the conservation of biodiversity for many years has gained a prominence. It has also proven successive in conservation of biodiversity. Despite the recorded success, integration in the formal conservation of biodiversity system has not been possible due to several factors such as sex and age of individuals, education among others. This study collected information to determine the limiting factors for integration of IKS on the conservation of biodiversity. 
4.3.1	Relationship between Sex and Obedience to the IKS
Results in Table 4.2 show that, 60% of the respondents strongly agreed that, obedience to the IKS for the management and use of biodiversity varies with sex of an individual. 3.3% of the respondents strongly objected to the existence of the link between obedience to the IKS and sex of an individual. Moreover 12.5% of the respondents agreed and 24.2% disagree that the link between IK and obedience varies with sex of an individual. Of the respondents who started for the link between obedience to the IKS and sex of an individual (strongly agreed and agree combined), 75.9 % of the respondents asserted that men were less obedient of the IKS’s, while 14.9 % of the respondents said that women were less obedient to the IKS, and only 9.2 % of the respondents claimed that women were mostly obedient to IKS. 

Table 4.2: The Relationship Between Sex and Obedience to the IKS
Response 	Frequency	Percentages 





Reasons for the relationship between sex and obedience to IKS   n=87
Men are less obedient to IKS 	66	75.9
Women are mostly obedient to IKS	13	14.9
Female are less obedient to IKS	8	9.2
Source: Field survey, 2017

These results strongly correspond to what Ruheza (2013) in South Nguru Forest Reserve where 90.5% claimed that men were less obedient, while 5.4% claimed that women were less obedient to IKS. The general reason for the results above is that, there is variation in the priorities between men and women. Interview with Uluguru Nature Reserve management found out that, the destruction of forest resources is due to illegal cultivation, pole cutting and pit sawing, of which are perceived as male activities. A Study by Zweifel (1997) sighted by Ruheza (2013) asserted that, in most cases, women had significant experience in sustainable management and use of biodiversity: avoided overuse of the supporting ecosystem, and cared for and conserved a wide spectrum of biodiversity.  It is from the findings this study argues that men were less obedient to the IKS compared to their female spouses: through encroaching into sacred forests, sacred groves and places mostly for income generating activities, made men perceived less obedient to the IKS.

4.3.2	The Relationship between Household’s Income Level and Obedience to IKS
Results in Table 4.3 show that, 39.2% of respondents strongly agree that obedience to the IKS varied with household’s level of income, while 24.2% of the respondents agree, 16.7% disagree while 20% strongly disagrees that there was no such relationship. Focus groups discussions revealed that in most cases; economically well-off households perceived IKS as an obstacle; the households with ability to meet their illegal activities in the protected areas are blamed for illegal destructions of forest resources. On the contrary well-off families blame poor families for unsustainable utilization of forest resources to meet their basic needs for survival. 

Table 4.3: The Relationship between Income and Obedience to the IKS
Response 	Frequency	Percentages





Source: Field survey, 2017
There has been some argument that, households with less economic wellbeing were the abusers of the IKS as they mostly encroached into sacred groves and/places and in natural reserve for their survival and better off households were more obedient to the IKS as they were mostly satisfied with their economic wellbeing. Conversely the results of this study correspond to what Ruheza (2013) found in Nguru mountains forest that well-off families are not obedient to IKS as they can pay fines and penalties associated with illegal/prohibited practices in the communities. The study also observed that, most illegal activities are sponsored by the well-off individuals who cannot afford to go to the forest searching for resources because of their status, while low-income families are courageous to disobey the rules and norms just to earn for a living.  

It was further revealed in the focus group discussion and interview with UNR management that, there were evidences of illegal cannabis farms, inside the forest reserve irrespective of continuous patrols and conservation sensitization meetings by the reserve management. Level of economy of an individual tends to compromise the indigenous conservation practices in favour of their economic growth and social differentiations. This study can strongly comment that, income is both, an impetus and a factor to people’s obedience to their IKS which determined human’s interactions with nature surrounds them. 

4.3.3	The relationship between Individual’s Education Level and Obedience to the IKS
Results in Table 4.4 showed that, 22.5% respondents strongly agree that obedience to 
IKS varied with the level of education of an individual, while 39.2% of the respondents agrees and 38.3% (combining 20.0% disagree and 18.3% strongly disagree) claimed that there was no relationship between obedience and level of education of an individual to the IKS.  The results have further shown that, of the respondents who indicated existence (strongly agree and agree combined) of the relationship between obedience and the level of formal education, 65.0 % said that in most cases, people with formal education perceived the IKS as out-dated, while 35 % of the respondents claimed that those with no/less formal education were mostly respectful and obedient to IKS compared to those with formal education. 

Table 4.4: 	The Relationship between Formal Education and Obedience to the IKS
Response 	Frequency	Percentages





Reasons for the relationship between education and obedience to IKS (n=74)
IKS is valueless and out-dated as received by those with formal education 	48	65.0
Those with no/less formal education were mostly respectful and obedient to IKS 	26	35.0
Source: Field survey, 2017

The study observed that, IKS has been declining because the formal education system has influenced the youth to perceive their IKS as primitive, and anyone practicing the IKS is perceived as being out-dated and primitive (Msuya, 2007). There is a win- lose relationship between the IKS and formal education, whereas the IKS has been labelled as valueless, barbaric, pagan and primitive, (Ruheza, 2013) while for decades it has been useful for protection of natural resources. With growing technology in most cases individuals with education tend to neglect traditional values and opt modern practices for doing things including conservation of natural resources.

4.3.4	The Relationship between Household’s Farm Size and Obedience to the IKS
The results in Table 4.5 shows that, 65.8% of respondents (combining strongly agree and agree) claimed that obedience to IKS varied with household’s farm size, while 34.1 % (combining disagree and strongly disagree) of the respondents said that there was no relationship between the size of household’s farmland and obedience to IKS. 

Table 4.5: The Relationship between Household Farm Size and Obedience to the IKS
Response 	Frequency	Percentages 





Source: Field survey, 2017

This study disclosed that the households with large farmlands are normally economically better off: they produce commercially, and have financial capabilities to deal with penalties for abuses of the IKS, while the households with smaller farmlands are mostly involved in encroachment and abuse of other IKS to expand their farmland and diversify their sources of their income. Conversely during focus group discussion, the respondents claiming that those with large farm sizes were satisfied with their farm sizes and higher economic status, and therefore were more obedient to the IKS. It is general rule that, income of a family is associated with size of farm as majority of the rural residents are farmers, it can therefore have concluded that well off families are less infringed to IKS penalties as they can afford to pay the fines and sometimes there is no evidence to sue them because they are indirectly involved in the practices that are prohibited.

4.3.5	The relationship between Age of an Individual and Obedience to the IKS
The results in Table 4.6 shows that, 44.2% respondents strongly agree there is a strong association between age of the respondent and obedience to IKS while 27.5 % of the respondents agrees on the relationship, 13.3% denied such the relationship and 15% strongly disagree. Of the respondents who claimed for relationship argued that, contrary to the subsistence livelihood view of the IKS, generally, youths struggled for economic achievements, and the knowledge system been perceived as an obstacle to the obedience of the IKS. 

Table 4.6: The Relationship between Age of Individual and Obedience to the IKS
Response 	Frequency	Percentages 





Source: Field survey, 2017
In light of this finding, it is observed that life expectation has changed among most youths, making them consider the indigenous restrictions as being meaningless. Likewise, Sibanda (1998) cited by Zazu (2007) also found that most youths in Binga area in Zimbabwe, believed that their community’s IKS had little value as compared to the scientific knowledge system, with more youth seeking for scientific explanations on IKS (Tanyanyiwa et al. 2011). Generally, the current study argues that youths are less obedient to indigenous knowledge as result of being less knowledgeable on the knowledge system at the expense of the biodiversity conservation methods and practices and changes in life style from subsistence to commercial production that attributes to over exploitation of biodiversity.

4.3.6	The Relationship between Years of Residence of Individual in the Village and Obedience to the IKS
The results in Table 4.7 shows that, most of the respondents 62.5 % (strongly agree and agree combined) agreed that obedience to the IKS varies with years of residency of an individual, while 37.5 % (disagree and strongly disagree combined) of the respondents said that there was no such relationship. 

Table 4.7:	The Relationship between Years Residence of Respondents and Obedience to the IKS 
Response 	Frequency	Percentages 





Source: Field survey, 2017
During the focus group discussion, it was discovered that the existence of the relationship between obedience to the IKS and years of residency, is motivated by the fact that, the longer one lives in an area the more he/she becomes more aware of the local knowledge system, as the knowledge is gained through human interactions with their support ecosystem intertwined with people’s culture. Citing Dei (2002), Zazu (2007) observed that the IKS was associated with the long-term interaction between humans and the supporting ecosystem of a given place, shaped by indigenous norms and social values. 

For example, a study by Kweka (2004) stated that, with lack of the spiritual beliefs attached to biodiversity in a community, which lack amongst the immigrants, has significantly contributed to the decline of biodiversity. Ruheza (2013) suggested that obedience to the IKS among others depends on the years of interactions with the same or similar supporting ecosystem and socio-economic and political context within which members of a certain community.  It is from this view, this study states that numbers of years an individual lived in a certain community with spiritual beliefs attached to different species of plants and animals, an important component that most of immigrants’ lack, have been making the immigrants more obedient to the IKS. Moreover, knowledge system manifests through local practices, belief systems, myths and built from historical events.

4.5	Ensuring Sustainable Management of Biodiversity 
Community interviewed showed a need to integrate the two conservation systems for greater impact. The results in Table 4.8 shows that, the majority of the respondents (56.7 %) and (90.0%) disagree that government rules and IKS respectively alone can ensure sustainable use and management of biodiversity. This indicates that, biodiversity conservation requires recognition of the local settings (knowledge, beliefs and practice) and should be integrated for sustainable conservation of natural resources. 

Table 4.8: Ensuring Sustainable Management of Biodiversity  
Response 	Frequency	Percentages 	Frequency	Percentages 
Can government rules and management alone ensure sustainable conservation?        n=120	Can IKS alone ensure sustainable conservation?         n=120
Yes 	52	43.3	12	10
No	68	56.7	108	90
Source: Field Survey (2017)

For successfully conservation of biodiversity it is imperative to recognize the fact that indigenous people carries ancestral knowledge and wisdom about biodiversity conservation. Their effective participation in biodiversity conservation programs as experts in protecting and managing biodiversity and natural resources would result in more comprehensive and cost-effective conservation and management of biodiversity. Natural resource management issues in developing countries are increasingly mimicking western theories and the contribution of indigenous cultures and institutions are often overlooked. However, community members are aware of the significant roles the traditional belief system played in the conservation of environmental resources. Complementary to this are the questions on effectiveness and efficiency of community based approaches to biodiversity conservation and management. In theory, when biodiversity can be maintained and monitored through customary laws, beliefs and practices, this study prefers to maintain them though codified laws.

4.6	Measures to Address Factors Limiting The Integration of IKS For Conservation of Biodiversity  
During the focus group discussions and interview with key informants there was an agreement of official recognition, motivation and active participation of the champions of IKS where they are the foundations for the integration of the knowledge systems. It was also revealed that lack of sufficient resources for meeting the basic needs should as well be dealt with as it forces people to abuse IKS knowingly, just to make a living. This was also recorded by Ruheza (2013) study in Nguru South Forest. Several studies also argue that household poverty does compel people to knowingly abuse their IKS which would, otherwise, contribute to conservation of biodiversity (Oviedo et al., 2007; Kideghesho, 2008; Nganje, 2009), whereas some tabooed species were sold to other people to whom such animals were not tabooed, just to earn a living (Kideghesho, 2009).

The policy making groups including NGOs and extension staff said there is a need to review our natural resources policies and rules and regulations to force the integration of the IKS into biodiversity conservation methods and practices. According to Metcalfe Mbwambo (2000); cited by Ruheza (2013), who urges that recognition of the rights of the indigenous people is a fundamental policy strategy that would enhance integration of the knowledge system, whereas recognition and legitimatization of the custodians of and the IKS will trigger a wide use and application of the knowledge system, particularly on the enforcement of the indigenous restrictions and its integration for sustainable management and use of biodiversity. Whereas bureaucratic process of signing/endorsing policy guidelines were limiting the active and meaningful implementation of the Tanzania Forest Act of 2002 and Wildlife Conservation Act. No. 5 of 2009, which emphasized on active participation of potential actors including indigenous community.

Training on the significance of the IKS all age groups particularly youth would facilitate a wide use and application of the knowledge system, and of its integration into other knowledge systems. Considering the same findings, Cobb (2011) argued that creation of public awareness is the cornerstone for the wide use, application and integration of the IKS into other knowledge systems, so as to change people’s negative attitude on the knowledge system, which has been negatively labelled as primitive, barbaric, archaic and superstitious (Reid et al., 2004 cited by Kalanda-Sabola et al., 2007; Ocholla, 2007; Zazu, 2007).






5.0	SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1	Introduction
This chapter provides summary of the findings, conclusion and recommendations.

5.2	Summary of the Major Findings 
This study focused on the factors limiting indigenous knowledge system in the conservation of biodiversity in Uluguru Nature Reserve, Tanzania. The overall objective of this study was to assess factors limiting indigenous knowledge systems in the conservation of biodiversity in Uluguru Nature Reserve. 

The first objective was to examine the existing indigenous knowledge systems in the conservation of biodiversity. The results showed that in the study areas local practices and believes (IK) are relevant to conservation of biodiversity falls in two major systems; natural resources and agriculture systems. In natural resources system, it was found out that it is cast to kill colobus monkey (Mbega) because they look like human being, only mature fruits are taken and only the amount that would suffice family daily needs that is relevant to maintain forest resources. 

This practice however, is only applicable to is communally owned forests as protected forest (UNR) no any human activities is allowed. Similarly, certain tree species (e.g Mhamba lala) that are protected and should never be used for other purposed except for medicine. Furthermore, in agriculture system, erect sculpture resembling human beings to keep away problematic animals (birds and primates) from destroying their crops are used. It was however observed that due to hilly nature of the study area, it was a practice and prohibited to farm in steep slopes. This practice is no longer valid due to raising human population resulting to more demand for land to meet household demands for food for living. 

The second objective was to identify factors limiting integration of indigenous knowledge systems in the conservation of biodiversity. Several factors were identified and substantiated by the respondents in the study area. There is a strong association between individuals obeying to indigenous knowledge system (beliefs and practices) with gender, individual education level, size of the household farm, individual household income, age of individual, years of residence in the area. 

The last objective was to evaluate measures to address limiting factors towards conservation of biodiversity. Indigenous knowledge is usually acknowledged but not incorporated in rules, regulations and general planning and management of resources. The study found that, official recognition, motivation and active participation of the champions of IKS are the foundations for the integration of the knowledge systems. It was also revealed that lack of sufficient resources for meeting the basic needs should as well be dealt with as it forces people to abuse their IKS knowingly, just to make a living. The need to review our natural resources policies, rules and regulations to strengthen and support of the integration of the IKS into biodiversity conservation methods and practices by the relevant instruments. Training on the significance of the IKS all age groups particularly youth would facilitate a wide use and application of the knowledge system, and of its integration into other knowledge systems. 

5.3	Conclusion
The integration of the IKS into biodiversity conservation methods and practices in the Uluguru Nature Reserve for sustainable management and use of biodiversity has been limited by lack of sufficient official recognition, promotion and capacity building of the indigenous social structures from which the indigenous knowledge system got evolved, enhanced and sustained over years. Moreover, lack of reciprocal relationships between pioneers of the biodiversity conservation methods and practices and the indigenous people in their socio-economic contexts, has been limiting the wide use and application of the IKS, and of its integration into biodiversity conservation methods and practices. 

5.4	Recommendations
In view to promote the wide use of IKS on conservation of biodiversity, in Tanzania, there is no exaggeration to say that, to improve the quality of life, conservation of biodiversity should be number one as they provide us with all life support systems to the mankind. Application of different measure and techniques including IKS is important. The following recommendations are put forward considering the problem identified 
i)	Promotion of gender balance and equity in the conservation activities at all levels that will create a balanced sphere for obeying to IKS for both gender.
ii)	Recognise and include IKS in our school curricula to create positive attitude about the IKS. The fact that most secondary school leavers term IK as valueless and primitive and therefore become less obedient to it which greatly affect its use and subsequently negatively affecting biodiversity conservation efforts. 
iii)	The government has already set a policy direction in recognition of indigenous knowledge and rights in conservation of biodiversity which is line with UN declaration on the rights of indigenous people. In formulation of working policy instruments such as acts and regulations for conservation of natural resources including agriculture, there is a need to clearly state how the IKS will have to be integrated to the conservation body of knowledge and formal conservation systems. 
iv)	While the objectives of this study were successfully achieved, this study was confined to purposely selected villages adjacent to UNR. The findings of this study may not necessarily apply to other villages adjacent to UNR in other districts. It is then recommended that similar studies should be extended to other villages/streets Morogoro Rural district and Morogoro Municipal in order to give a clear picture on the factors that affects the integration to formal conservation systems. This is in view of the fact the indigenous knowledge is contextual and localised, the established knowledge could represent only a small part of similar body of knowledge held by the forest adjacent communities, since the study involved inhabitants of a particular locality in the UNR
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APPENDICES
APPENDIX I:  QUESTIONNAIRES FOR INDIGENOUS PEOPLE
Introduction 
I am a student of Mater of Arts from the Department of Geography of The Open University of Tanzania Dar es Salaam Center. I am studying about indigenous knowledge systems and factors limiting their integration into biodiversity conservation methods and practices in Uluguru Nature Reserve, Tanzania. I would like to discuss these issues with you and all the information obtained will be treated confidentially. It is also worth to note that answers to these questions are an important input toward development of collective and comprehensive strategies of addressing the problem of biodiversity loss enhance and sustain indigenous activities and practices at the same time improving people’s livelihood capacity sustainably.

Section I: Background information of the respondent
1)	Name of the ward……………..…......................... 




6)	Age of the respondent (years): .................................
7)	Gender:                   1. Male          (   )                             2.   Female          (   )
8)	Residence duration in the village………………years
9)	What is the highest level of formal education having you attained? 
	Non - formal education                   (   )
	Primary (up to Standard  4 )           (   )
	Primary (up to Standard 7)             (   )
	Secondary  school                          (   )
	Post secondary school (specify)…………………..
10)	What is your major source of income? ……………………..




18 – 60 years		
> 60 years		

13)	What is the total size of your farmland?…………………….acres.
14)	Is the size of your farmland enough for your household?
01)     YES        (   )         02)            NO (   )
15)	If answered NO in the above question, how do you do to address the problem of small farmland?
(1) Hire        (   )           (2) Buy       (   )                   (3) Clearance of forest (   )         
(4)  Other (specify)……………………………………….

Section II: Indigenous activities and practices for the management and use of wild species of plants and animals
16)	1How important are plants, animals and the forests to you and your community?
1) Very important     2) Important            3) Not important
17)	If your answer to question 17 is 1 or 2; list the importance of:
Animals: ………………………………………………………………………………
Forests: ……………………………………………………………………………..
18. Are there any indigenous activities and practices in relation to the management and uses of wild species of plants and animals in your community?
01)     YES        (   )         02)            NO (   )
18)	 If answered yes in the above question, what are they?
………………………………………………………………………………………………………………………………………………………………………………
19)	How important are these indigenous activities and practices are for the management and uses of wild species of plants and animals to you and your community?
1) Very important     2) Important            3) Not important




21)	If your community has sacred groves, ritual sites e.t.c, where are they located?
     1) Inside the reserve       (   )            2) Within the community land   (   )     
22)	If found inside reserve, how do you get access to those sites?
      1) Permission (   )         2) free access      (   )         3) Illegally      (   )     
23)	What main activities are practiced on ritual sites?
    1)……………………………………     2) ………………………………………
    3)……………………………………   4) ………………………………………
24)	Does your community have wild species of wild plants and animals that are restricted from being cut or killed?
01)     YES        (   )         02)            NO (   )
25)	If answered yes in the above question, what are those wild species of plants and animals?




26)	Are there any indigenous knowledge activities and practices for management and use of wild species of plants and animals, which existed in the past and are no longer being practiced today?
01)     YES        (   )           02)            NO          (   )
27)	If answered yes in the question above, what were they?
Indigenous knowledge activities and practices	Wild plant/animal species	Reason(s) if any
		
		
29. Which of the following reasons motivate you to prefer indigenous knowledge and practice in the conservation and management of biodiversity 




a.	Indigenous knowledge is most efficient in conservation  1        2         3         4 
b.	Indigenous knowledge is easy to access   		1        2         3         4
c.	Indigenous knowledge is taught by our elders and becomes a taboo  1         2         3         4
d.	We are obliged to adopt the them in our society (mandatory)  1    2     3      4
e.	There is a motivation to adopt indigenous knowledge and practice 1  2  3     4
28)	Which of the following reasons associate with the obedience to the use of   indigenous activities and practices in the conservation of biodiversity?




a)	There is strong association between gender and obedience to and the use of   indigenous activities and practices? 			1         2         3         4




b)	There is a relationship between obedience to and the use of indigenous activities and practices for management and uses of wild species of plants and animals and a household’s income? 		1         2         3         4




c)	 There is a strong link between obedience and use of indigenous activities and practices for management and use of wild species of plant and animals and the level of education of an individual?	 1         2         3         4




d)	Household’s farm size influence the obedience and use of indigenous activities and practices for management and use of wild species of plants and animals?     1         2         3         4
Give reason(s) for your answer above
1.  ............................................................................................................
2. ……………………………………………………………………...
e)	There is a strong association between the age of an individual and obedience and use of indigenous activities and practices for management and use of wild species of plants and animals? 		1         2         3         4
Please give reason(s) for your answer above
1.  ..........................................................................................................
2. …………………………………………………………………...
f)	People who lived in this community for more than 20 years do/did manage and use wild species of plants and animals in the same ways as the new comers?       1         2         3         4








Section III: Hand – in – hand use of indigenous activities and practices and government rules and regulation for the management and use of wild species of plants and animals 
32. Does your village have by-laws governing management and use of wild species of plants, animals and natural forests for the present and future generation?
01)     YES        (   )         02)            NO (   )
33. Do the by-laws include indigenous activities and practices for management and use of wild species of plants and animals?
01)     YES        (   )         02)            NO (   )








36. Do you think government rules and regulations alone can ensure sustainable management and use of wild species of plants and animals in your community?
01)     YES        (   )         02)            NO (   )
37. Please give reason (s) for your answer above
1.  .......................................................................................................
2. …………………………………………………………………...
38. Do you think indigenous activities and practices alone can ensure sustainable management and use of wild species of plants and animals in your community?
01)     YES        (   )         02)            NO (   )













APPENDIX II:	GUIDE QUESTIONS FOR THE FOCUS GROUP DISCUSSIONS 

The FGD with indigenous people will be based on their understanding and perceptions towards indigenous activities and practices for the management and use of wild species of plants and animals, and the integration of indigenous activities and practices into biodiversity conservation methods and practices. The discussion will be guided by the following questions: -
This guide lacked important questions?
i.	What is biodiversity and biodiversity loss?
ii.	What species have disappeared or become extinct and how/why?
iii.	How indigenous knowledge helped to protect and conserve some species? Which are they? 
1.	What is a collective name for the abundance and the number of wild species of plants and animals?
2.	What is the current status of the abundance and the number of wild species of plants and animals as compared with one in the past 40 years?    
3.	What factors are behind the above status of the abundance and the number of wild species of plants and animals?
4.	Does your community have indigenous activities for the management and use of wild species of plants and animals?
5.	Basing on indigenous activities how is one supposed manage and use wild species of plants and animals?
6.	What factors influencing the use and application of indigenous activities and practices for the management and use of wild species of plants and animals?
7.	What factors are limiting the use of indigenous activities?
8.	Can indigenous activities alone sustain the management and use of wild species of plants and animals?
9.	Can government rules and regulations alone sustain the management and use of wild species of plants and animals?
10.	Can indigenous activities and practices be integrated into biodiversity conservation methods and practices? and in what aspects












APPENDIX III: INTERVIEW GUIDE FOR KEY INFORMANTS
Interviewer’s introduction 
I am a Maters student from the Department of Geography of The Open University of Tanzania – Dar es salaam Center. I do not represent government or any political party. I am studying about indigenous knowledge systems and factors limiting their integration into biodiversity conservation methods and practices in Uluguru Nature Reserve, Tanzania. I would like to discuss these issues with you and all the information obtained will be treated confidentially. It is also worth to note that answers to these questions are an important input toward development of collective and comprehensive strategies of addressing the problem of biodiversity loss, enhance and sustain indigenous activities and practices at the same time improving people’s livelihood capacity sustainably.
Section I: Background information
1.	Name of the ward……………..…............................................................
34	Name of the village.............................................................................................
3.	Date………………………………..
4.	Enumerator………………………….
5.	Age of the respondent (years): .............................................
6.	Gender: 
1. Male          (   )                               2.   Female          (   )
7.	Level of education 
1) Primary education   (   )  2) Secondary education    (   ) 3) Certificate   (   )
4) Diploma     (   )       5) Degree    (   )       6) other specify………………………
8.	Occupation ………………………………………………..
9.	Years of residence in this area……………………….years
Section II: Indigenous knowledge systems and conservation of biodiversity  
10.	What are your beliefs about the use of plants, animals and forest?
.........................................................................................................................................................................................................................................................................
14.	Do these views influence your attitudes to the conservation of biodiversity?
1) YES        (   )                        2)            NO (   )                                                              
15.	If answered yes in the above question, please explain
........................................................................................................................................................................................................................................................................
16.	Do people have other indigenous knowledge in relation to biodiversity conservation?
01)     YES       (   )                        02)            NO (   )
17.	If answered yes in the above question, what are those indigenous knowledge 




18.	How important are these indigenous knowledge systems to the local people?
(1) Very important    (2) Important   (3) Not important
19.	Given reason(s) to support your answer above
........................................................................................................................................................................................................................................................................................................................................................................................................................
20.	What is the status of biodiversity in this area over the past 10 years?
		1) Increasing    (   )          2) decreasing     (   )         3) remained the same  (   )
21.	Give reason(s) to support your answer above …………………………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………
22.	 What factors have been behind biodiversity status indicated in the question 20 above?...........................................................................................................................................................................................................................................................................................................................................................................................
Section III: Integration of indigenous knowledge systems with modern scientific methods for conservation of biodiversity
23.	Does your institution find indigenous knowledge systems to be effective for conservation of biodiversity?
01)     YES        (   )         02)            NO (   )
24.	Give reason(s) for your answer above
……………………………………………………………………………………………………………………………………………………………………………………
25.	If answered yes in question 23 above, have you ever facilitated integration of indigenous knowledge systems with modern scientific methods and practices for conservation of biodiversity in this area?
01)     YES        (   )         02)            NO (   )
26.	Give reason(s) for your answer above…………………………………………………
27.	Basing on your own view, is it possible to integrate indigenous knowledge systems with modern scientific methods and practices for conservation of biodiversity?
01)     YES        (   )         02)            NO  (   )
28.	Please explain for your answer above
……………………………………………………………………………………………………………………………………………………………………………………
29.	Basing on your own perceptions, what are the factors limiting integration of indigenous knowledge systems into biodiversity conservation methods and practices?
…………………………………………………………………………………............
……………………………………………………………………………………………………………………………………………………………………………………
30.	If answered Yes in the question 27 above, in what aspects do you think indigenous knowledge systems can be matched with the biodiversity conservation methods and practices?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
31.	Are there any government orders and strategies that insist on the integration of indigenous knowledge systems into biodiversity conservation methods and practices?
01)     YES        (   )         02)            NO  (   )
32.	If answered yes in the above question, what are those government orders and strategies? ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
33.	If answered yes in the question 31 above, do you find these government orders and strategies effective in facilitating integration of indigenous knowledge systems into biodiversity conservation methods and practices?
01)     YES        (   )         02)            NO  (   )
34.	Give reason (s) for your answer above
……………………………………………………………………………………………………………………………………………………………………………………
35.	Are there any socio- economic factors limiting integration of indigenous knowledge systems into biodiversity conservation methods and practices in this area?
01)     YES        (   )         02)            NO  (   )
36.	If answered yes in the above question, what are the possible factors?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
37.	Please explain how each factor limit integration of indigenous knowledge systems into biodiversity conservation methods and practices










APPENDIX IV: LIST OF ENDEMIC VERTEBRATES OF THE ULUGURUS 


























Biodiversity Conservation methods and practices 
	fine and fences (parks, reserves)
































Indigenous knowledge and system  
	Rituals and traditions 
	Taboons and sacredness 
	Fallow slash and burn 

The current relationship between the Indigenous Knowledge System and Biodiversity Conservation Methods and Practices mostly operating parallel to each other, with informal exchange of information
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